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‘AUTHOR UBOYITSKIY A.YA. 30-3-5/7 
TITLE On the Structure of the Amounts of the Level of the Ditferentiadle 
¢ : Images of an n-Dinensional Cube on a ke-Dimensional Cube. 


(0 strukture mnoshesty urovnya differentsiruyesykh otobrasheniy 
- Qemermom kuba v k-nmerayy kub-Ruseian) ene 
PERIODICAL hbase apiece SSSR, Ser.Mat.,1957,Vol 21,¥r 3,pp 571-408 
(U0 .8.S. . a ‘ at 
ABSTRACT — The present paper studies the gonnection between the typical az- 
-- mount of the levele andthe degree of the smoothness of a differen- 
tiabdle image. The deteraination of all solutions of a aysten: of 
the type -al(z po0eeRy edge ta (Xtr ses Xa)oonsux( ste: +t-za)aek 
ds ‘equivalent to the determination of the corresponding emounta of | 
the level By. A definition of this conception is given. The cace 
that any of the k values of the unknown solution, at least-local~. 
- Ly, ate unique functions of the values of the renaining unkacwn -. 
Raquantity, te of special interast. The present paper furnishes’ a..se- 
ries of theorens which oharacterise the structure of a typical a- 
mount of the level of a. snooth image. The results. thas obtained 
ave then used for study of a typical amount of the level :of the... — 
differentiable functions of several dnvariables. The first chap- 
. ter proves several auxiliary theorens to be used later, The se- 
cond chapter then studies the connection between the degree of 
-  gmothness of the image and the structure of ita typical levele. 
Card 1/2 This chapter is divided into the following seotione: The main — 
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On the Structure of the Amounts of the Level of the 38-3-5/7 


Bascenenssavie Images of an n-Dimensional Cube on a k-Dinensional 
: : @. 


theorcs; an example for the impossibility of the attenuation of 
the conditions of the theoren; the stfuoture of the levels of the 
differentiable images of the n-dimensional cube C,, onto the k- 
dimensional oube C.y the anounts of the level of the functions of 
several variables. 

(No illustrations) 
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AUTHOR: —ubovitakiz, Asta: SOV/38-22-5-7/10 


PITLE: On the Points of Complete Degeneration of the Jacobian Matrix 
* (0 tochkakh polnogo vyroshdeniya matritsy Yakobi) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya matematichoskaya, 1958, 
Yol 22, Nr 5, pp 705-716 (USSR) 


ABSTRACT: Let U0 be the mapping of the domain acs" into 5x given by the 
m tines differentiable functions Wy (Xyreeeek dy COM see eT LO 


The point x€0 is called a point of the coaplete degeneration 


Ou 

Oz, : equals sero. 

Let KR be the set of points where that happens. The present paper 

is devoted to the investigation of the structure of N. 

The ray X= is called a semitangent of the set EB if there exists 
, g(%40%,") 

a sequence x, of B so that lim x, = x, and lin 73> 

n-Po fy o| 
The sum'of all semitangente of B in x, is called the contingence 


of ‘he Jacobian matrix if the rank of | 


= 0 


of E in'x)- The contingence of 5B in Zy is not greater than s if 


it can be situated in a hyperplane, the dimension of which ia és: 
Card 1/2 
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On the Points of Complete Degeneration of the Jacobian Matrix SOV/%6-22-5-7/10 ff 


Let mydenote thedt-dimensional Hausdorff measure. E is called 
O-essential if ay0(S)>0. 

Principal theorem: Every B-set N, in each point of which the 
contingence is <t-m, is w-unessential, i.e. m),U(N) = 0 

( Wis an arbitrary positive nuaber). 

By an example it is shown that the assumaptions of the theorea 
cannot be weakened. 

There are 7 references, 5 of which are Soviet, and 2 American. 


PRESENTED: by P.S.Aleksandrov, Academician 
SUBMITTBSD: July 11, 1957 
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USSR/ Physical Chemistry - Kinetics. Combust: 
cutalvets ion. Explosives. Topocheaistry. Be9 


Abe Jour : Referat Zhur - Khimtya, Bo 4, 1957, 11219 


within @ definite region, limited by upper and lower boundar THe : 

4 : A SS US ated \ _&l 2 4 e oe ae. t 

pag interpret. the data obtained on the basis of chain theory, waking, 
e assumption that the intermediate product of PH. oxidation -- HPO, 


that propagate the principal oxidation : O + PHa Bs 
: '9FO; HaPO + 
° 2 HPO. + 0, which indicates increased probability-of a branchiog 
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_ AUTHORS: Morahanov, A. Ge, Dubovitskiy, F. I. S6V/20-120-5-39/67 


TITLES The Quasi-Steady Course Taken by Explosion Reactions 


(Kvazistatoionarnvy teplovoy rezhim protekaniya vzryvnykh 


reaktsiy} . ~ 

FER TODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 5, pp. i068~1071 -- 

Eee Een STM Deer eR re (|<): } SR gee Ns Rec ay Dotan afte SN ME Enea eect UrhcS SE at NE 
ABSTRACT: Firat the unsteady system of equations describing a thermal _. 


explosion and the pertinent initial conditions are eivene 
The authors study, without loosing the general character 
of the final conclusions, the nost simple type of a self- 
accelerating reaction, that ia to say the auto-catalytic re- 
action of first order: 9(n) = (4 + 1) ~%), where lo 


denotes the criterion of autocatalioity, this quantity being 
basically emall. (107! ~ 10°75). The quasi-steady system of 
equations is written down. Only in a certain interval above 
the boundary of the explosion the reaction proceeds still in 
& Quasgiestendy manner. The expressions resulting from the 
: solution of the system of equations for the critical condi- 
Card Vg tions of the depth of the preliminary reaction, for the 
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The Quasi-Steady Course Taken by Explosion Reactions SOV/20-120-5-39/67 


period of induction, for the period of induction above the 

boundary of explesion, and for the course of the reaction 

with time are written down. The quasi-steady behavior oan 

be considered a» « livit ease of the non-isothermal course 
or the reaction.-In—-—--gelf=accelerating reactions it occurs 

even above the bounijary of explosidn. The width of the domain 

of the preliminary reaction of the explosion ia dependent 

upon the degree of self acceleration, In reactions with nor- 

mal kinetics the reaction ig quasi®steady only below the 

boundary of the explosion after the maximun of heating. A 

formula ig given fo: estinating the period of induction. The 

authora thank for valuable euggestions made by RN. N. Semenov, 

Mamber, Academy of Sciences, USSR, and by Ya. B. Zel'dovich, 

Corresponding Member, Academy of Sciences, USSR. There are 

3 figures and 4 references, 4 of which are Soviet. 


it —“Februg iy 3) 1958, 
- oo - Selentes,-UssR— 


OVS Hs Kondrat yor, Wester, Aoadeny 0 


By 
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2(1), 5(4) | 
AUTHORS: Dubovitekiy, FP. I.,; Manelis, ¢. B., Merzhanov, A. G. 


cs 


S0V/20-121-4-26/54 


TITLE: The Formal-Kinetio Laws of the Thermal Decomposition of Ex- 
plosive Substances in the Liquid Phase (Formal'no-kineti- 
cheakiye zakonomernosti termicheskogo razlozheniya vzryvchat- 
ykh veshchestv v zhidkoy faze) 


_ PERIODICAL: . cenne Akademii nauk SSSR, 1956, Voi 121, Nr 4; pp 668-670 
USSR 


ABSTRACT: ‘The investigation discussed in this paper takes into account. : 
also the variation of volume. In the overwhelming majority 
of cases the volume practically does not vary if two or more 
components are interchanged. In the first approximation it 
may therefore be asaumed that the volume of the condensed 
phase ie an additive function of the volumes of the non-re- 
acted aubstance and of the condensed remainder. The volume 
of the liquid phase may be considered to be a linear func- 
tion of the "degree of conversion" (glubina prevrashcheniya). 
If the volume is variable, the reaction of the n*h order 

Card 1/3 satisfies the equation 
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The Pormal-Kinetio Laws of the Thermal Decomposition of Explosive Substances 
in the Liquid Phase 


S0V/20-121 4026/54 


dnfat = ke = (1 -)"/(1 = ay)®', 4 denotes the depth of the 
variation tor a total decomposition. This reaction is reduced 
to the equation of a simple monomolecular reaction if the 
variation of the volume by the decomposition is sufficiently 
high. Thia implies that the reactions of the first order 

may proceed according to the monomolecular law and also aa- 
ovrding to the bimolecular law. Also the taking into account 
of the volume by the autocatalysis (which is caused by the 
final condensed products of decomposition) modifies the char- 
acter of the kinetic curves. This case corresponds to the 
kinetic equation dy/dt = k,(1 - 1) +(k, a(i-p) 1(1-2))/(1-n» ) 


where a@ denotes the share a the sateiseee in the condensed 
remainder. For p = 0, the last equation is reduced to ths 
Classical equation of autocatalysis. A diagram shows the 
calculated dependence of the reaction velocity on the depth 
_of conversion for varicus valuea of yu. The maxinal velocity . 


Card 2/3 


—and—the= orres ponding depth of conversion “yo eee 
in a: high: degree on the value of gs. A formula ae ina 


given. The experimental data found by the desonpbaliron of 
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The Formal-Kinetic Laws of 80V/20-121-4-26/54 
in the Liquid Phase Sof the Thermal Decomposition of Explosive Substances — 


various substances in the liquid 

' phase may be described suf. 
ficiently well by the equations deduced in this ry there 
are 3 figures and 3 references, 2 of which are Soviet, 
April 4, 1958, by ve. M Kondrat'yev, Academician 


March 8, 1958 
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— 2(5) 


AUTHORS: 


TITLE: 


PERIODICAL! 


ABSTRACT: 


Card 1/2 


SOV/20-124-2-34/71 


Mershanov, A. G., Dubdowitekiy, FP, I, 


On the Theory of the Thermal Explosion of Condensed Explosives G 
(0 teorid teplovogo vsryva kondensirovannykh vy) eee 


Doklady Akademii nauk SSSR, 1959, Yol 124, Nr 2, pp 362-365 
(ussR) 


The authors first give a report on several previous papers 

dealing with this subject. The present paper deals with a more 

general theory which takes into account the removal of a part 

of the reaction products from the reaction volume. According = 
to this theory for liquid explosives, all the main characteris- 
tics of the theraal explosion can be calculated: the critical 
condition, the depth of pre-explosion decomposition, and the 
period of induction. The removal of the gaseous products froa 
the reaction volume is assumed to be a quasi-equilibrium pro- : 
cess; this assumption is justified in the case of low rates of aa 
gas liberation. An expression is given for the rate of con- 
ductive heat tranafer. The authors then give the system of 
equations for the thermal explosion. The removal of the gaseous | 
product exercises a considerable influence upon the thermal ex- 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


SOV/20-124-2-34/71 
On the Theory of the Thermal Brplosion of Condensed Explosives 


plodion if the depth of the explosion reaction is comparatively 
great. The authors then investigate the simplest cage seong 
such reactions, viz. the autocatalytic reactions of the first 
order. Some characteristics of the thermal explosion can be 


of thermal explosios can be deduced from the solution of a 
quasi-steady system. A diagram shows the resulta of some cal- 
culations. There are 1 figure and 5 Soviet references. 


ASSOCIATION: Institut khimicheskoy fisiki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences, USSR) 


PRESENTED: Septender 9, 1958, by HN. N. Semenov, Academician 
SUBMITTED: June 4, 1958 
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+ §(4), 2(1) S0¥/20-126-4- 34/62 
AUTHORS: Menelis, G. B., Dubovitskiy, FP. I. 
TITLE: Thermal Decouposition of Explosives Below the Melting Point 


(Termicheskoye raslozheniye veryvchatykh veshchestv niszhe 
temperatury plavleniya) 
" Doklady Akadenii nauk SSSR, 
{UssR)- 


PERIODICAL: | 1959, Yol 126, Nr 4, pp 813-816 — 


_—- =~ Phe “pi ~deala with: various cases of decomp f- 
-...-S0lid explosives, thus taking. the occurrence of a liquid phase: 
_ into consideration. Assuming that the solid explosive is. 
Soluble in the reaction products and that a thermodynamic 
equilibrium between solid and liquid phases appears, the ratio 
a of the concentration Cy of the initial substance to the con- 
fl 
centretion c. ‘ of the reavtion products in liquid phase at 
£ 
constant temperature is a constant, which is independent of the 
progress of the reaction as long as a solid phase is still ex- 
iatent: a = C, /c, - If the decomposition in the solid phase 
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(index f) and in the liquid phase (index £1) are reactions of 
the firet order, the following formula may be derived for the 
total rate of the reaction: 


42 ak ; 
at * Tape dt" MSn Me * Roly Moyo KyBe + KaBegs whereby fl 


holds for the change of volume at complete decomposition: 


v 
Sena end beginning | n ; 
u = . Yr and Ye} denote the volumes of the 


solid and liquid phase, respectively. The connection between 


the reaction rate and the respective state v) of the reaction 


B-3 
Q 


(y= B 


a . (1-19) -h,a(1-u)y +k a(1-u)y = k,+[9(1-4) (ky-k,)-b,)p- (1) 
If a(1-4)(k,-k,)-k, « k, is used, this equation is simplified 


. ra ) is expressed by the following equation: 
; 


cg 
Cara 2/4 as follows: g, =k, + ky: (1a) If the condensed products of 
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the reaction act as catalysts for the decomposition, the fol- 
lowing equation is found for the reaction rate until complete 
decomposition of the initial sudstance occura: 


k,a(t-pr)a 
[k,a( 1-2) + i hk se - k,a(t-u) - ky (4) 


oA 
at 7 yt, Les |, 
= k* 


@ = share of the catalyst in condensed products. k! igs only 


t 
a 2 

dependent on temperature. Therefore a -k, + kiy (4a) {8 ob- 

tained. This equation is distinguished from equation (1a) only 


by the value of ka The influence of admixtures of chemically 


inert substances which can increase the decomposition rate of 

the explosive by converting part of the explosive into liquid 

form, deserves particular interest, This case occurs when the 

temperature of the respective eutectic of explosive and ad- 

mixture is below the experimental temperature. In thia case tne 

following equation is found for the reaction rate as a function 
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x. ky + (k5-k,) os a+ ((1-u)a(ky~k,)-k,] » (6) 
k Pace 


» inert admixture 


quations (1) 
Kyots kp=20, kyaeto0, 


-0.9). The results are 


3 figures. More complicated cases can 
occur in real systexs conditioned by a more Complicated necha- 
nisa of chemical decomposition. There are 3 figures and 4 ref- 
erences, 1 of which is Soviet, 


ASSOCIATION:  Inetitut khimioheskoy fisiki Akademii nauk SSSR (Institute for 
Chemical Physine of the Academy of Ssiencea, USSR) 


PRESENTED: January 16, 1959, by V. N. Kondrat'yev, Academician 


SUBMITTED: Deceaber 29, 1958 
Card 4/4 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


st4. 5 /F00(A), 514700 66435 = 

AUTHORS: Mershanov, A. G., Abramov, V, G., 80V/20-128-6-40/63 3 
a Dubovitekiy, ¥Y. Te 
: Wena RP aE PRS OE FTO "Sar eat 
* TITLE: Critical Conditions for the Thermal Explosion of Tetryl 

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 12368 - 1241 

(usar) 
ABSTRACT: The processes taking place in the explosion caused by heating 


molten tetryl were investigated experimentally. Figure 1! shows 
the experiment apparatus. Hot glycerol served ag heat carrier. 
, The temperature was ueasured by aeans of a thermocouple and re- 
corded by a potentiometer of the type ESPP-09. The eritical con- 
ditions of the explosion caused by heating the material, i.e. . 
the relationship between temperature and the dimensions and con- \ 
stants of the explosive oharacterigstic of the transition from 
the non-explosive desintegration to the explosive one, were de- 
termined. It proved possible to stop the reaction at any time 
by quickly replacing hot by cold glycerol, Table 1 liste the ex- 
perimental data, which permit the following conclusions: The ex- 
perimental value of tke oritical temperature Te lies between 


Card 1/2 the values found when assuming purely conductive and purel 
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Critical Conditions for the Thermal Explosion of Tetryl 80V/20-126-6-40/63. 
convective heat transfers, Thus under experimental conditions 
& combined heat transfer took plece. Observations by means of 
the television apparatus PTU-OK Proved that the convection ie 
due to the gag bubbles formed during the decomposition. This 

also Tesulte in @ considerabie increase in the initial heating 
over the value calculated according to N. N. Semenov's theory 
(Ref 5). The dependence of the induction period under critical 
conditions on the temperature way be represented by the eque-~ 


tion t= 10721+5,49000/ar sec. The degree of decomposition 


found experimentally before the explosion set in lies in the 
vicinity of the ealoulated theoretical value of 0.49. The ex- 
plosions exhibited a "soft" character in all experiments, and 
no impact wave formed. The influence found of the gaseous de- 
Composition products upon the heat tranefer is believed to hold 
for all liquid or molten explosives. There are 4 figures, 1 ta- 
ble, and 5 Soviet references. uf 


PRESSNT ED: June 1, 1959, by V. N. Kondrat'yev, Academician 


SUBMITTED: May 28, 1959 
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AUTHORS: Merzhanov, A. G., Dubovitekiy, F. I. 
Sn tmcnepheh barton eat OE EC te 
TITLE: On the Theory of Steady Burning of Powder 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 1, pp 153-156 
(UssR) 
ABSTRACT: Ya. B. del'dovioh (Ref 1) set up equations for the calculation 


of the burning of the solid Phase of powder from the coharacter- 
istios of the gas phase. The present paper inveatigates the burn- 
ing of powder as regards to the processes in the solid phase. 
The dependences tetxeen—the—temperature distribution ia the oe 
powder, rate of burning, thermoxinetic characteristics, proces-—- Hs 


_ 806 - going on in the solid phase, and of the heat flow entering 
from the gas phase are derived. In formulating the set of equa- 
tions the experimental results by P. P. Pokhil (Ref 2) were 
taken into consideration, according to which the oum of the pro- 
casses proceeding in the solid phase of the powder is exothermic. 
The set of equations is transformed to the nondimensional forn 
by applying D. A. Prank-Kamenetskiy's rules (Ref 3). The authors 
give an approximate solution, arriving at the formula by QO. I. 

Gard 1/2 Leypunskiy (Ref 5) for the heat reserve and the thickness ee 
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On the Theory of Steady Burning of Powder , SOV/20-129-1-42/64 
the heated layer. Calculations based on the equations given and 


on data by Samsonov on pyroxilin powder are carried out (Fig 2, 
Table 2). There are 2 figures, 2 tables, and ‘6 Soviet references. 


AGGOCTATICN: Inatitue khimiocheskoy Ciniki Akademii nauk SSSR (Institute of 
Phyaical Cheniatry of the Academy of Sciences, USSR) 


PRESSNTSD: June 13, 1959, by NH. MN. Semenov, Academician 


SUBMITTED: June 10, 1959 a 


Card 2/2 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


"APPROVED FOR RELEASE: 08/25/2000 —_ CIA-RDP86-00513R000411410005-5 
mie ae Debour tsk Ce ee 


Seem ah 


81936 
8/062 60/000/06/08/011 
Hy S00D B020/B061 


AUTHORS: Dubovitekiy, F. I. Barsykin, v. Ve, Mershanov, A. @, 
TITLE: Thermal Brplosionto? Rinitroxydiethylnitramine Under Conditions 


of Purely Convective Heat Transfer »\ 
PERIODICAL: Iasvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 6, pp.1124-1126 


TEXT: A method of studying the thermsl explosion of liquid and molten 
explosives in purely convective heat transfer has been developed. In the 
tests, the method previously described by the authors (Ref. 1) for 
determining the critical conditions of thernal explosion was used, a device 
for mixing the substances (Fig. 1) being used in additioh. This mixer was 
used for examining the critical conditions of the thermal explosion of 
dinitroxydiethylnitramine. The experimental resulte were compared with data 
calculated from N. N. Semenov's formula (Refs, 8,9), and good agreement 

waa noted. There are 1 figure, 1 table, end 9 references: 5 Soviet, 

3 Canadian, and 1 German. X 
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AUTHORS t pubovi tek ite Fs bov dee Rubtsov, Tu. I., Barzykin, V. ¥. ee Pe ania ss 
anelis, G. B. 
TITLE: Kinetics of the Theraal seatevenltice of Dinitroxydiethyl- 


ni transis 


PERIODICAL: Isvestiys Akadenif nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, Ko. 6, pp. 1426-1128 


TEXT: The kinetica of the thermal decos basied ot dinitrorydiethyl- 
nitramine is investigated fiere by three Sit ferent rethods. the evolution 
of gas, the change of weight, and the evolution of heat. When studying 
the kinetics on the basis cf the evolution of gas, the same aethod as 
earlier (Ref. 5) was used. The curves of the rate of heat evolution are 
graphically illuatratea in Fig. 1, and the temperature dependence of the 
reaction rate constants in Fig. 2, The values obtained for the reaction 
heat of the thermal decomposition of dinitrorydiethylnitramine are 
tabulated. As may be seen fros the Table, the thermal effect of the x 
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s/062/60/600/010/003/018 - 
/}. £200 B015/B064 
/). 1260 
- AUTHORS; Dubovitekiy, F.I., Rubteov, Yu. I.) and Manelis, G+ Be. 
TITLE: Kinetics of Heat Evolution in the Thermal peuampowities (of 


ON qetryl \ 


heat resulting from thermal decomposition\of explosives, ag well as cn 
the kinetica of heat evolution during the decomposition, the authors = 
investigated the kinetics of heat evolution in the thermal decomposition : 
of tetryl with a differential self-regulating calorimeter (Ref. 1). The yf 
determinations were made for the temperature range 130°-155°C, with the 
weighed portion being such as to permit the decomposition to ba regarded 
as isothermal. As is shown by the curves (Fig. 1) representing the rate 
of heat evolution, the tetryl decomposition has a self-accelerating 
character. Table 1 gives the amounts of heat resulting from thermal 
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decomposition for the temperature range investigated; the mean value is 
341 cal/g. The reaction kinetics of tetryl decomposition is described by 
an equation (2) of autocatalysis of the first order which takes account 
of the volume change occurring in the course of the reaction. The kinetic 
constants (Table 2) were determined from equation (2), and the values of 
the activation energies and the factors of the exponential functions from 
the temperature function of the rate constants. The kinetic constants 
obtained from heat evolution, on the one hand, and the weight loss, on 
the other, were found to be the sane. There are 5 figures, 2 tables, and 
4 references: 3 Soviet and 1 British. 


ASSOCIATION: Institut khimicheskoy fiaziki Akademii nauk SSSR (Institute — 
Staats : of Chemical Physics of the Academy of Sciences USsR 


SUSMITTED: June 6, 1959 
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§/062/60/000/012/014/020 
BO13/B054 
Il, F300 
AUTHOR: 
TITLE: Combustion of Secondary Explosives Under High Pressure 


of Up to 1000 kg/em 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. 12, pp. 2334-2336 


TEXT: In the present paper, the author reports on the continuation of his 
studies concerning the effect of high pressures on the combustion of 
explosives. He observed the combustion of Hexogen (cyclotrimethylene 
dinitramine) and Ten (pentaerythzite tetranitrite) in nitrogen medium 

at pressures of up to 1000 kg/cem*. Apparatus were developed for these 
studies, in which experimenta could be made at a steady gas pressure oY up 
to 2000 kg/cn*. The bombs were equipped with oblong or round windows 

for photographing the proceas. Besides, they were equipped with a suf- 
ficient number of entrances for thermocouples. A special feature was their 
large interior volume (5-10 1) which permits, at high initial pressures, 
the pressure increase due to gas formation during combustion to be reduced 
Card 1/3 
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to a minimum. Fig. 1 shows such a bomb for a constant pressure of 

500 kg/cm? with an oblong window: typeo 44-500 (BD-500). The rate of 

combustion was determined from the time of luminescence recordgd by a fila 

on a rotatitig drum. Hexogen and Ten were pressed at 2700 kg /em ante 

explosive charges weighing 4 g, 7-8 mm high, and 6.2 mm in diameter. These 
explosives do not burn at normal pressure. On the basis of observations 

(Fig. 2), the autherr derived an empirical equation for the rate of com- 

bustion between *-9090 kg/on’, Nhe first term of the equation describes 

the steady combustion process at low pressures, the second term the — 
unstable process at high pressures, resulting in an explosion when the 
pressure attains a certain magnitudy. On the basis of these studivss, it 

can be assumed that combustion takes place in the gassous phase. The 

latter consists mainly of products of incomplete chemical decomposition, 
both above the burning surface and inside the oxplosive charge. In both 
cases, combustion proceeds at various velocitivs which depend to a dif-. 
ferent degree on the external pressure. Combus’¢ion above the burning — _ 
- surface-naturally takes -place-at—low_pressures.-At-a-pressure increase, —— 
combustion-is shifted into the pores of the explosive charge, and proceeada...._- 
just as in gas forming on the decomposition of the explosive above a 
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large branched surface. Owing to a poor gas escape, an unstable combustion 
state develops inside the explosive charge, which its accompanied by an 
explosion or detonation. It follows that, at less dense chargea, the 
transition from slow to faster combustion rates at high pressure proceeds 
much more quicky. Fig. 3 shows the dependence U0 = f(p) at differently 
compressed charges. Ya. B, Zel'dovich is mentioned. There are 3 figures 
and 7 Soviet references, 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
ef Chemical Physics of the Academy of Sciences USSR) 


SUBMITTED: April 16, 1960 
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3/076/60/034/010/008/022 
BO15/B064 _ 


fPe® 


AUTHORS: Werghanov, A, G.. and Dudovitokiy, F. 1. 


RNS: | 


TITLES: The Quasi-steady Theory of Thermal Explosion‘of Self- 


BCCeCLGrating Neactiowdg A\¥ 


PERIODICAL: Zhurnal fizicheskoy khimti, 1960, Vol. 34. No, 10, 
; PP: 2235-2244 


ooo. TEXT: The. papers. by N._B. Semenov_(Ref. 1), D._A. Frank-Kamenetakiy. (Ref.2);. 200: 
and 0, M. Todes (Ref. 3) are to be regarded as the fundamental publications 

en thermal explosion, Subject of the present work is the theory of thermal 
explosion of gelf-accelerating reactions under isothermal conditions, the 
authors' concept (Ref 4) of the existence of quasi-steady thermal 

conditions in the course of reaction prior to expiosion heing the basis of 

their atudy SW. N. Semenov's diagram for self-accelerating reactions, which 

shows the quasi-steady course of reaction, 18 studied. and then the authora 

As aanann and annitly the euagi -gteand»y theorw af _ auyntanratatvtise raantiana aft 
first order proceeding with constant parameters of the system. It is showa 
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that under quasi-steady conditions the rate of heat accumulation is much 
lower than the rate of heat evolution; thus, it is proved that the former 
may be neglected, and that cnly the procesg prior to explosion proceeds in 
A quagi-steady manner, It is mathematically proved that under quasi-steady 
conditions the rata of heat accumulation ia deterained by the reaction 
acceleration. The proof of tha existence of quasi-steady conditions and. the 
definition of the criterion for the quasi-steady state indicates that below 
the limit of spontaneous ignition,all reactions proceed in a quasi-steady 
manner, and that also the process prior to explosion is quasi-steady near 
the limit A system of equations for quasi-steady conditions is solved. a 
siheme for determining the characteristics (of the quasi-steady course. 

the thermal explosion above and below the limit) of thermal explosion is 
given for self-accelarding reactions. Highly self-accelerating reactions 
{(isothernaal approximation) and thermal explosion of condensed explosives 
are also subject of thia paper The authora thant: Academician N.N.Semenov, 
Acalenician Ya.B Zeltdovich, and Professor DA Frank-Kamenetskiy for 
their interest in this wors,and their hetpful advice. There are figures 

3 tables, and 9 Soviet references, 
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(Academy of Sciences USSR, Institute of Chemical Physics, ; 
Moscow 


SUBMITTED: ~-January 17, 1959 
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AUTHORS: Menelis, G. Be, Merzhanov, A. G., Dubovitskiy, F. I. 
TITLE: On the Problem of the Mechanism of Powder Burning ] 

\\ 
PERIODICAL: Dokledy Akadem{i nauk SSSR, 1960, Vol. 133, No. 2, 

pp. 399 - 400 
3a. 

TEXT: Proceeding from experiments conducted by P. F. Pokhil (Ref. 1) z 
the authors investigated whether the burning of dispersed powder par- . 


ieles occurs in the hot fleme zone near the maximum temperature, or 
whether its decomposition occurs already on the surface of the powder. 
For this purpose an isothermal estimation of the lifetime trite of a 


particle is carried out. It was assumed that the decomposition of the 
particles starts at tT, of the surface. Equations are written down 


urf 
for the burning rate u, for iste? and for Xatsp’ the path of the dis- 
persed particles. Tourf’ tiie? Xaisp were calculated on the basis of 


the experimentally found values for u, and Xatsp compared with the 
Card 1/2 . 
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experimental value Xeas of the breadth of the dark zone in front of 


the flame. The data for _pyroxiline powder is given in Table 1. The . ; 
=== fellewing cone lustons-are-drawn:—An-exothermal-decomposition occurs ae 
_.... {nthe condensed phase, causing the dispersion of a considerable part . 7 
of the powder. The decomposition of the dispersed particles occurs 
close to the surface of the burning powder with 300 cal/g and more 
being released. The final reaction occurs with the formation of the 
finel products, end release of the rest of the heat in the zone of 
maximun temperature. There are 1 table and 6 references: 4 Soviet and 
2 Smerican. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk S55R 


re (Institute of Chemical Physics of the Academy of 
Sciences, USSR 


PRESENTED: | March 2, 1960, by V. N. Dondrat'yev, Academician 


SUBMITTED: February 27, 1960 
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8/076/61/035/002/006/015 
B124/B201 
q7ee | 24/ 
AUTHORS: I, Strunin, VY. A., Manelis, G. B., and 
Mershanov, A. 6. 
TITLE: Thermal decomposition of tetryl at varying n/V values 


PERIODICAL: Zhurnal fisioheskoy khimii, v. 35, no. 2, 1961, 306-313 


TEXT: A. Lukin and S. Z, Roginskiy (Ref. 5: Acta chem.-phys. USSR, 2,8, 
1935) found a critical ratio to exist between the weight m and the 

volume VY of the reaction vessel in tetryl (2,4,6-trinitro phenyl methyl 
nitramine), in which the slow decomposition passes over into an explosion 
under the promoting actioa of various additions (NO, et al.).--An extedeive 


study has been made of the kinetic rules governing the isothermal decoh- 
position of molten tetryl as a function of the m/V ratio. The reaction 
concerned was examined in a device made from stainleas steel, as diagraa- 
matically shown in Fig. 1. The pressure rise was measured with the aid 
of a thin membrane made of stainless steel to which tansometer 5 was 
fastened, The change of resictance of 5 was determined by a (3-2 (GPZ-2) 
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Galvanometer inserted into the diagonal of the bridge. The measurement | be 


wes made by the compensation principle. The membrane was brought back 

to zero position by introducing nitrogen from bomb 6 into the compensator. 
The pressure rise was measured at given time intervals with the pressure 
gauges 7 and 8 connected to the compensator. Also a strain gauge was 
fastened onto the membrane, to serve as second arm of the bridge and for 

& compensation of temperature fluctuations. The clamp 4 (Fig. 2) was 
pressed onto sealings made of fluorine-containing synthetic material 

3 between flanges 1 and 5, the tubes from the strain gauge were via tube 

6 connected to the outer arms of the bridge. The minimum measurable 
pressure is 0,1 mm Hg, the reading accuracy on the mercury manometer 

+ 0.2 um Hg. The gaseous products were analyzed for NO., NO, ¥0, co, and 
CO,. Samples were taken by meane of traps 9 and 10 (Fig. 1) and cuvette 
11. The kinetic ourves of gas evolution at 150°C (Fig. 3) and 160° (Fig. 
4) in the coordinates: conversion degree - time at various a/V values 
are given. The m/V maxiuum was about 44 tinea as large as the correspond- 
ing minimum) the maximum end pressure of the decomposition products was 
about 6000 mm Hg. The curves show that the reaction kinetics is practical- 


ly ey, endent of the mass of the substance, and that the decomposition 
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rete increases at all temperatures with rising n/V. The percent content of 
NO,, HO, and condensation products drope with increasing decomposition, while 
thé percentage of 69, and ¥, increases somewhat toward the end of the reac- 


tion, and the CO content remains practically unchanged (Table 1). The change 
in the number of NO, and NO moles per mole of tetryl ao a funotion of the 


conversion degree for various n/V¥ at 150°C is given} k, is the constant of 


the monomolecular reaction, k5 that of the autocatalytio reaction, and k, is 


& constant depending on m/¥, in which connection dy/dt * x, (1 - q+ k(t “4 


+ AS -N) =k, (1-9) +k, (1-1), where k, = ky + k,. The dependence 


of k, on n/V da shown in Fig. 7. The initial acceleration of the reaction i 


correlated with the course of the macroscopic stage of the reaction, which 
leads to the formation of a highly volatile product with a catalytic action. 
This process ie inhibited after some tine by the try] decompositiun. The - 
further acceleration does not depend on the volume of the reaction vessel, 
which is indicative of an autocatalyais by the final condensation products 
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(picric acid according to Hinshelwood). The effective values of the activa- oo 
tion energy and of the factor of the exponential function in the Arrhenius {| ; 
equation were calculated from the rate constants (Table 3), the values ob- 
tained for k, being characteristic of the monomolecular decomposition, 


whereas an activation energy of 37 kcal/mole was found for k, with all n/V, 


The explanation offered by the authors fits the respective hypothesis by 
N. M. Emanuel' (Ref. 10: Makroaskopicheskiye stadii, osobaya rol' nachal'nogo 
periods i mekhanizm deystviya ingibitorov i polozhitel'nykh katalizatorov ¥ 
tsepnykh reaktaiyakh (Macroscopic stages, special role of the initial period 
and mecharism of the action of inhibitors and positive catalysts in chain 
reactions); Collection: "“Voprosy khimicheskoy kinetiki, kataliza i 
reaxtsionnoy—sposobnosti"-{"Probviems-of-chemical kinetics, Catalyais and 
reactivity"), Moscow, 1955, p. 117) on the significant role of the initial 
-.....-initlating-stage.—-There-are-9-figures,--3-tables,- and-10 referencest~~4---------~~~-J 
Soviet-bloo and 6 non-Soviet-bloc. The references to the English language 
publications read as follows: M. A. Cook, M. J. Abegg, Industr.a.Engng. 
Chem. 48,1090,1956. 
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B121/520 
U2raih 
AUTHORS: Dubovitekiy, F. I., Manelis, G. B., and Smirnov, L. P. 
TITLE: Kinetics of thermal decomposition of trinitrophenyl methyl 


nitramine (tetryl) 
PERIODICAL: Zhurnal fisioheekoy khimii, v. 35, no. 3, 1961, 521-529 © 


TEXT; The authore studied the kinetics of thermal decomposition of trinitro-- 
phenyl methyl nitramine (tetryl) with exact analysis of the decomposition 
products. They recorded the kinetic curves for the gas generation occurring 
in the decomposition of tetryl at temperatures between 140.) and 164.9°C. 

The nitric oxide content in the gaseous phase increases alightly at the 
beginning of decomposition, and then remainag constant. The carbon monoxide 
and carbon dioxide contents increase at the end of the reaction. An in- 
crease in the reaction temperature increases the nitric oxide and nitrogen 
dioxide contents. The kinetic curves for the accumulation of Nos co, COs» 


and NO are S-shaped. An analysia of the condenged decomposition producta 
of tetryl shows that the condensed phase contains, besides picric acid, 


considerable amounts of 2, 4, 6-trinitro-anisole and N-methyl-2, 4, 6«tri- 
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nitro-aniline. A chromatographic method was developed for the quantitative 
datermination of condensed products. The products were applied to ailica 
gel dyed with rhodamine-6-Zh. The separately isolated products sere spec- 
troacopically investigated in alcoholic solution in the ultraviolet apec- 
tral range. To dtatinguish 2, 4, 6-trinitro-aniline from ite N-alkyl 
derivatives, the infrared spectra were also taken with an HKC-11 (1KS-11) 
spectrophotometer with LiF prisa in the range of 2.65-3.2 p. After the 
separation, the condensed decomposition products were hydrolyzed to picric 
acid, the quantitative determination of which was performed with an CO-4 
(SF-4) spectrophotometer. The kinetio curves for the accumulation of 
2, 4, 6-trinitro-anisole and picric acid, aa well as for the consumption of 
tetryl, are S-shaped. The formation of N-methyl-2, 4, 6-trinitro-aniline 
proceeds very rapidly at the beginning of the reaction, and slows down latex ; 
An addition of picric acid was found to accelerate the tetryl decomposition, --- -- 
the picric acid acting as a catalyst with acid-basic character. There are 
6 figures, 5 tables, and 10 references: 4 Soviet-bloc and 6 non-Soviet- 
bloc. The four references to English-language publications read as follows: 
R. C. Parmer, J. Chem. Soo., 117, 1603, 1920; C. N. Hinschelwood, J. Chem. 
Soc., 119, 72%, 19213 B. Lederer, Chromatography, Amsterdam - Houston - 
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London - New York, 1953, p. 44) W. A. Schroeder, P. E. Wilcox, K. Ne 
Trueblood, A. 0. Dekker, Analyt. Chem., 23, 1740, 1951. 


ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki (Academy of 
Sciences USSR, Institute of Chemical Physica) 


SUBMITTED: May 21, 1959 ~ 


Card 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


er 
7168S 
Wbdoo i ila 
ot. 58200 
AUTHORS: Merzhanov, A. G., Barsykin, V. V., Abramov, V. G., and 
Dudovitsakiy, F. I. 

NTT, . 
TITLE: Thermal explosion in the liguid phase under conditions of a 

purely convective heat transfer : 
PERIODICAL: Zhurnal fizicheskoy khimii, vw. 35, no. 9, 1961, 2083 ~ 2089 a 


TEAT+ The authors trivd to realise the thermal explosion of explosives in 

the liquid phase for the limiting case of purely convective heat transfer. 
~—~The heat exchange is of such intensity that no temperature distribution 

takes place in the reaction sone, and the total temperature gradient falls i 

to the wall of the reaction vessel. Such a heat exchange may be achieved 

by intensive artificial intermixing of the substance. Under these con- —. 

ditions, the heat-transfer coefficient fros-the _reaction—sone—to—the—— ~I-— 

ambient medium may easily be measured since it is derived from the heat- 

transfer coefficient through the wall of the veasel. Moreover, these 
~~"“eonditions may serve as starting point for a detailed study of the compli- 
cated convective heat transfer. Two explosives with strongly different 


Card “5 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


27665 
$/075/61/035/009/008/015 
Thermal explosion in the liquid phase ... 3B106/B110 


properties were chosen for the experiments: Dina (dinitrooxydiethyl- 
nitramine; melting point 52.5°C) and Tetryl ( melting point ~ 130°C). 

The decomposition of Dina is a reaction of first order and only leaves a 
amall condenested residue. The rate of heat development per unit volume 
te independent of the extent of transformation, and is only determined by 
the temperature. Under the conditions of a purely convaoctive heat trans- 
fer, Dina represents, therefore, the simplest example for the theory of 
thermal explosion according to N. 8. Semenov (Ref. 7: Zh, Uspekhi fis. 
nauk, RFKhO, 60, 241, 19285 23, 251 1940). On the other hand, the 
decomposition of Tetryl has an autocatealytic course and leaves a very 
large condensated residue. Tetryl is a @ood example for the quasistendy Nez 
theory of thermal explosion developed by-the authors (R&f. 6: A. G. 

Merzshanov, FP. I. Dubovitskiy, Dokl. AN SSSR, 124, 362, 1959; Ref. 9: a 
same authors, Dokl. AN SSSR, 320, 1068, 1958s Zh. fia. khimid, 34, 2235, oe: 
1960). The investigation method had been elaborated previously (Ref. 2: md 
A. G. Merzhanov, ¥V. G. Adrayov, F. I. Dubowitekiy, Dokl. AN SSSR, 126, 

1238, 1959) and was only co;:pleted by a device for the intermixing of the 

substance. This method per\ite a determination of all fundamental 

characteristics of thermal ixplosion. In Table 1, the experimental results ’ 
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Thermal explosion in the liquid phase ... 3106/B110 

on the thermal explosion of Dina are compared with the values calculated 
according to Yemenov's theory; they agree well. ‘The cata for the oalou- 
lations were obtained independently of the experiments. Table 2 gives a 
comparison of resulte of experimental investigation of the thermal 
explosion of Tetry] with the critical temperature and heating caloulated 
by means of the equations derived in Ref. 6 and Ref. 9. Aleo in this 
case, the agreement is good. 0D. A. Frank-Kamenetekiy (Ref. 1: Diffusiya 4 
teploperedacha v khimioheskoy kinetixe (Diffusion and heat tranefer in 
chewical kinetics), M.«L., 1947) te mentioned. ‘There are 2 figures, 

2 tatles, and 9 references: 7 Soviet and 2 non-Soviat-blos. The two 
references to ESnglish=larguage publications read. ae follows: A. J. 3. 
Robertson, Third Symposium on Combustion, 1949, 545) W. G. Chute, K. G. 
Herring, L. B. Toombe, G. F. Wright, Canad. J. Res., 326, 89, 1948. 


ASSOCIATION: Akademiys nauk SSSR, Institut khimiocheakoy fiziki 
(Academy of Sciences USSR, Institute of Ohemical Physics) 


SUBMITTED: —Pebruary 5, 1960 
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hbris E071/E136 
AUTHORS : Nanelis, G.B., Rubtsov, Yu,I,, Smirnov, L,P,, and 

Dubovitskiy, F.I, 

TITLE: Kinetics of thermal decomposition of pyroxilin 
PERIODICAL: Kinetika i kataliz, v.3, no.l, 1962, 42-48 
TEXT: -AS the literature data on thermal decomposition of 


nitrocellulose are contradictory, the authors investigated the 
kinetics of thermal decomposition of pyroxilin powder within a 
temperature range of 140-165 °C. The kinetics were studied by 
three different methods: by the evolution of heat in a double 
calorimeter (in vacuo and at atmospheric pressure); by changes 
in weight on an automatic thermal balance in the presence of air; 
and by gas svolution in a static vacuum apparatus with 
subsequent analysis of gaseous decomposition products. It was 
found that thermal decomposition cf pyroxilin powder in air as 
well as in vacuo takes place to a certain depth of decomposition 
(depending on the temperature) with autocatalysis of the first 


order; subsequently the process continues as the first order 
reaction, The heat effect of thermal decomposition is "4 
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independent of the temperature and is on average about 750 cal/g 
which amounts to more than 80% of the heat of combustion (about 
900 cal/g). On decomposition in vacuo the heat offect decreases 
to 515 calf/g. In the autocatalysis equation 

dy/dt 2 Kk, (2 - 1) + ky -q(2 = 4) 
which describes well this stage of the reaction, kj and koa 
were calculated from experimental data. The temperature 
dependence of these constants (for heat evolution in air) was 
found to be: 


Kinetics of thermal decomposition... 


_ 47000 

k, = 1019 -e i see; 
__ 32000 

ky 101? +e a seer: 


The main gaseous product in the initial stage of decomposition 
is KO; with increasing degree of decomposition the percentage of f 
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COp increases and that of NO decreases, indicating that the 
initially split NOg group reacts quickly with the condensed phase 
leading to the formation of nitrogen oxide, carboxyl and carbonyl 
groups. The process of decarboxylation proceeds with a lower 
velocity than the reaction of formation of NO and develops mainly 
at the end of decomposition when the destruction of the polymeric 
chain is well advanced. The catalytic influence of gaseous 
decomposition products is indicated by the fact that the velocity 
constant kg is lower on removal of the gaseous products than 
it is in their presence. However, the autocatalysis of thermal 
decomposition of pyroxilin was also observed on continuous 
removal of gaseous products, indicating that functional groups 
(carboxyl, carbonyl, etc.) of the polymeric molecules, formed in 
the course of the reaction, also have a catalytic influence. 
There are 6 figures and 3 tables. 
ASSOCIATION: Institut khimicheskoy fiziki AN SSSR ; 
en ee oe (Gngtitute-of Chemical Physics, AS USSR) 6 
——"—— SUBMITTED ~~ April 3971961 —- re aa. | i 
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Kinetics of the thermal decomposition of N, N-dimethylnitroamine, 
Dokl, AN SSSR 155 no. 2:402-405 Mr ‘64, (MIRA 1735) 


1, Institut khimicheskoy fisiki AN SSSR. Predatavleno akadenikoa 
~~ VW. N, Kondrat' yevim. Ie 
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MERZHANOV, A. G. DUROUATSRIY gate’, 2 
Physics, Keadeny of Solences: 
\ 
=Hodern State of the Theory of Thermal Explosion" 
Moscow, Uspekhi Khimit, Vol 35, No 4, 1966, pp 656-663 


Abstract: A survey ie presented of the present day atate of the 
theory of and means for ite further develop< 
ment. The generalization and development of the Slassical ; 
theory of thermal explosion, including treatments of thermal Seder ale 
explosion as one of the syatens of ignition, the steady-state : 
theory of thormal explogion, the nonateady-atate theory of thermal i 
explosion, and the quaaiateady-state theory of thersal explo- : 
8ion, are digoussed. Systems of thernal etplosion not desoribed i 
by the olassical theory are reviewed: dynamio systens of thermal == _ 
explosion with heating and cooling, thermal explosion in the | 

{ 


presonce of oonductive heat transfer in the eurrounding medium, 


Tocal systems of thermal explesion, ani hydrodynamic problexs 
of the theory of thermal explosion. _ 


physicochemical aspects of the mechanism of thermal explosion are discussed, 


including the influence of bulk gas evolution during decomposition upon the 
Card 1/2 ; 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


ca er i 
f ‘ 


cea antatet lenateectote 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


rat 


“7 06524-67 ——————— SEE 
ACC NR APTOOOS7L , - ——— 


occurrence cf processes of thermal explosion, the thernal explosion of volatile 
substances, the thermal explistion of solid organic substances, and thermal explo- 
sion in the presence of polymorphic transformations. Orig. art. hass ii Cigures, 
& formilas, and 5 tables. Lyress 37,1777_—- : 


TOPIC TAGS: thermal explosion, ignition 
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AUTHORS: Kesmeyanov, A. N., Nogina, 0. Voy Sov /62-59-8-32/42 
Dubovitakiz,-Fr—A. 

TITLE: Effect of the Time Factor on the Degree of Association of 


Titanium Alkoxyl Derivatives in a Benzene Solution 


PERIODICAL: Izvestiya Akademii nauk SSSR. Utdeleniye khimicheskikh nauk, 
1959, Nr 8, pp 1496-1498 (USSR) 


ABSTRACT : This brief survey discusses the property dealt with in numerous 
papers (Refs 1239 of the alkoxyl derivatives of titanium to 
associate in aqueous bengene solutions, It has been shown that 
the methods used for the determination of the molecular weight 
(kryoscopy and ebullioscopy) yielded a higher molecular weight 
than corresponded to the monomer. The authors of thc present 
paper now succesded in showing that the degree of assoosation of 


Cl Cl 
the substances: (RO), Ti, C1TA(OR),, (RO) 740, ‘YyMO, Nerto-Rog, 
4 3 2 Ro” no” 


C1,T10° 2ROH changes gradually. It diminishes and, after sone 


hours, equele 1, The decomposition rate of the assooiates, 
Card 1/2 however, 4a not high, while the activation energy of the 
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of Titanium Alkoxy) Derivatives in a Benzene Solution , 
dissociation of the associates is cousiderable. Figures 1 and 2 
show the change in molecular weight of some of the relevant | 
substances in the course of tine. The table contains the 
molecular weights of the substances under investigation. Sone 
substances hed been synthesised by the arthors for the purposes 
of this paper and had actually been obtained for the first time. 
It was seen from the curves that initial monomers ere forved by 
aissociation. Thus it is poasible to use kryoscopy for the pa 
determination of the nolecular weights of the compounds under : 
investigation. The authors will report on the newly synthesised 
substances in future papers. There are 3 figures,1 table, and 
5 references, 1 of which 18 Soviet. 


¥ -- ASGOCTATION: Institut elementoorsanicheskiih soyedinenty Akademii nauk SSSR - 
Fi (Institute of Elenental-orgeuiv Caspounds of the Acadeny of A tel 
Sof encemy USSR) = - Sa a i ean ee vr 


SUBMITTED 3 Tebruary 18, 1959 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


~ PITLE+—---—- —-Vinyl_Esters of Sulfonic Acids 200 0 


5(3) S0V/79-29-9-2/76 


AUTHORS: Nesmeyanov, A. N., Lutsenko, I. F., Khonutov, R. M., Dubo- 


vitskiy, V. A. 


PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 9, 
pp 2817 - 2820 (USSR) 


ABSTRACT? To synthesize the vinyl esters of various carboxylic acids 
the authors made use of the reaction of acid halides of 
carboxylic acids with halogemumercury acetaldehyde or helo- 
geno mercury ketones, the enly reaction products being the 
acetates of the enol forzs of oxo compounds (Refs 1,2). The 
said reaction did not always exhibit the sane characters thus, 
for example, the chloro carbonic acid ester, the acid chlorides 
of sulfonic acids, and silicun tetrachloride did not react 
with the halogeno mercury oxo compounds. Wercury bisacetalde- 
hyde Hg (CH,CHO)., (Ref 3) aynthecized by the authora, proved 


to be more reactive as compared with the above aldehydes 
this permitted the acid chlorides of the sulfonic acids to 
Card 1/3 be introduced into the reaction according to the following 
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schemes 


RSO,01+Hg(CHCHO), woah RSO,CCH=mCH,+C1HgCH,CHO. 


Chloro mercury acetaldehyde did not react any more, Mercury 
bisketones reacted in the same manner. To prevent the vinyl 
aster of sulfonic acid from polyuerizing, pyridine must be 
added, and the mercury salts must be removed from the reaction 
solution. By complying with these prudential measures, the 
vinyl esters of nethane-~ and ethane sulfonic acid were ob- 
tained in yields of 45 or 47%. The yields of vinyl esters of 
benzene= and p-toluené sulfonic acid amounted to Jo and 75% 
correspondingly. Heaction of thionyl chloride with mercury 
bisacetaldehyde yielded divinyl sulfite (4552); when applying 
Sulfuryl chloride it cleaved and developed SO. without any _ 


o—""“yesulting divinyl sulfate. Reaction of vinyl ester of henzene ff 
sulfonic acid with benzoyl] chloride according to A. Sieglitz | 
and Q. Horn (Ref 4) gave a high yield of ) > -dichloropro- 

Card 2/3 piophenone according to the suggested scheme’ 2. The inter- 
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Vinyl Eatera of Sulfonic Acids SOV/79-29-9-2/76 


mediate product achiore 9 «benzeyl] ethyl-p-toluene sul- 
fonate separated by this feaction was completely transrerred 
into f ,B -tientore propiophenone with the equivalent amount 
AlCl 43 this confiras the above reaction course. There are 4 


references, 3 of which are Soviet. 


ASSOCIATION: Moskovakiy gosudarstvennyy universitet (Moscow State Uni- 
veraity 


SUBMITTED: January 8, 1959 
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5t2s33 5.3700 (B) s0v/20-128-5-20/67 
AUTHORS: Nesmeyanov, A» N., Academician, Nogina, 0. Ve, Dubdovitskiy, V- A» 
PITLE: Activation Energy of the Disaggregation Process of Associated 


Titanium Alkoxyl Derivatives 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 5, 
pp 964 - 965 (USSR) 


ABSTRACT s The asacciation degree of these derivatives decreases compara- - 
tively elowly in diluted benzene solutions. Within severai— i 
hours ‘sll associates disappear (Ref 1). The association of 
- these derivatives is explained by intermolecular coordination =. 
bonds between the oxygen atoms of on¢ molecule and the titaniua 
atoas of the adjacent molecules (Refs 2-5). The dependence 
of this phenomenon on temperature was investigated and the 
activation energy of disaggregation determined in this paper. 
The method cf oryoscopy was.used fur this purpose. Figure 1 | 
shows the kinetic curves of the disaggregation process of the 
associates of tetra-n-propoxy titanium at various temperatures. 
SES e st _ The values of activation energy cere computed from the dependen- 
cies of the initial velocities on temperature (Fig 2): They >: --- 
Card 1/3 are 7.7 keal/mol for tetra-n-propoxy titaniun, 8.0 keal/no} “ 
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: 66174 7 
Activation Energy of the Disaggregation Process of $0V/20-128-5-28/67 
Associated Titanium Alkoxyl Derivatives 


ome “for associated tetraethoxy titanium, and 6.1 kcal/mol for ae 


Gi-n-propoxy titanium oxide. Limit concentration at which the 
association degree of titanium alkoxyl derivatives decreases 
to 1 depends little on the structure of the titanium compound 
(Fig 3). The structure of the alkyl, however, has a distinct - 
effect on this phenomenon, Spatial obstacles influence the 
association degree of the titaniym derivatives mentioned. 
Association does nat take place at all if there is a rani- 
fied carbon chain of tetraalkoxy titanium at the carbon atoa 
adjacent to titanius (tetraisopropoxy titanium, tetratertiary 
butoxy titanium, references 2,6) in the case of concentrations 
of benzene solutions up to 2.0 mol%, If the ramification of 
the alkyl chain in tetraalkoxy titanium occurs on the - oD 
-carbon atoa, the tetraalkoxy titaniums are associated in 

Denzene aolutions. Also.in this case the association degree 
decreases gradually and reaches 1 after several hours. There 
are 3 figures, and 6 references, 1 of which is Soviet. 

Card 2/3-- . oe Ch tss yatta 1“ 
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Activation Energy of the Diar ;gregation Procens of anes 
oe (Kesociated Titaniua Llkoxyl Derivatives - - a 


_ ASSOCIATION: Institut alenentookganioneskikh gevaucneniy Aka demid sau ; 
ee ~~“ §8SR “(Inatitute of Elesental-organie Compounds of the Academy ~~ 
of Sciences, USSR) 


SUBMITTED: July 9, 1959 
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Ys e = Se ote 
3 : 6673 —— 
. ay. —_g/020/60/134/006/018/051 
F.3700 a20%,'3I8, \yty *_ B016/B067 
AUTHORS: Nesmeyanov, A. Ne, Academician, Negina, 0. V., and 
Dudovitskiy, V. As 
TITLE: Slow Dissociation of the Associates of the Alkoxyl and 
Alkyl Derivatives of Metals in Solutions 
<<" PERIODICAL: -—“Doklady- Akademii- nauk- £2an5-- 17:60, - Vols-154s-Fo.- 6: Sie 


“oppe 136501366— — 


"ments In earlier papers (Refes 1)2) the authora described the slow dis- = 
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81473 


Slow Disscodation of the Associates of the 8/020/60/134/006/018/031 
Alkoxyl and Alkyl Derivatives of Metals BO16/B067 
in Solutions 


0.100 mol% (Curve 1) and an analogous curve (2) for (n~C Hy) ,27 (son~ 


centration 0.161 mol%). The production gethod of tetra-n-propory-tin and 
of tetra-n-butoxzy-zirconium tRefs. 4,5) and of cther products used ia 
described. Fig. 2 gives the analogcus curves (1,2,3) for 

(180-C ,E,) pA106 of. in bensolic solution (concentration 0.099 mol%) and ts 


for (n-6 8,0) ,Al as vell as for (180-0850) ,Ai. The authors state that 


at constant concentration and temperature the dimer of triethyl] aluminus 
in dilute benazolic solution slowly dissociates to the monomer atage. 
Fig. 3 shows a curve similar to those already obtained for (CoHe) sal, 


and Fig. 4 shows ® curve for (n=¢,H,0) ,74 (4)-in nitrobenzoiic solution — 
as well as (2) for (n-C HO) ,T4 in dioxane solution. Curve (3) il- 


lustrates the variation in the molecular weight of tetra-n-propoxy- 
titanium dissolved in cyclohexane. There are 4 figures and 23 references: 
7 Soviet, 7 US, 2 French, 3 German, and 4 British. 
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Slow Dissociation of the Associates of the 8/020/60/1 C 
Alkoxyl and Alkyl Derivatives of Metals i hed 34/006/018/031 
in Solutions 


ASSOCIATION: — Institut elementoorganicheskikh soyedinenty Aka@omii 
"> nauk SSSR"(Ineti tute of Blemental-organic Compounds of 


of Sciences 


SUBMITTED: July 12, 1960. 
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20938 
$/062/61/000/003/004/01 
54700 +203, 11b4 aus /003/004/013 
AUTHORS: Nesmeyanov, A. H., Nogina, 0. V., and Dubovitskiy, V. A. 
TITLE: Synthesis of dialkoxy (arylexy) titanium oxides by ester 


interchange of di-n-propoxy-titanium oxide 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, no. 3, 1961, 437-441 


TEXT: The authors outlined the possibility of obtaining dialkoxy (aryloxy) 
titanium oxides and bis(triethyl-siloxy)titenium oxide by ester interchange 
of the easily accessible di-n-propoxy titanium oxide. (C,H,0) ,T10 and 


(4-C,H, ,0),T10, (n-CgH, 0),T10, (CgH,0),740, [ (c,8,) 810] 710, hitherto not 


yet described, were prepared in this way. Diphenoxy titanium oxide was 
also prepared in the form of its molecular compound with phenol. All 
experiments were carried out with completely dry raw materials under 
exclusion of atmospheric moisture. The ultrared spectra of these compounds 
were obtained on e double-beam UR-spectrophotometer. The spectra were 
taken of solutions of the substances in carbon disulfide and carbon tetra- 
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spat aarae no 3/062/61/000/003/004/013 
Synthesis of dialkoxy (aryloxy)... B117/B208 


ohloride, as weli as of a paste in veaselin ofl. But no characteristic 


frequencies were found in the range of 600-1400 on” that could be 
assigned to the TiesQ bond. Aleo titanium oxide bis-acetylacetonate waa 
prepared by reaction of di-n-propozy titanium oxide with acetylacetone., 
This compound was prepared by hydrolysis by A. Jamamoto, S. Kambara (see 
below) who have assigned it a cyclic dimeric structure. Cryoscopic 
determination of the molecular weight of titanium oxide bis-acetylacetomte 
showed, contrary to this statement, that this compound has obviously the 
structure HAC. 


af 


~ additio: @ bis-scetylacetonate =.=. 
gave no addition product but dialkoxy titanium bis-acetylacetonate, Thus, 
the reaction proceeded ey BitoRs to the formula 

(C,H,0,),T10 + 841(0R aaa (C,B,0,)72(0R), + 081(0R) os 


Card 2/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5 


$/062/61/000/003/004/013 
Synthesis of dislkoxy (aryloxy)... B117/B208 


where R « CoHss n-C ,Ho. The authors thank L.A. Kazitsyna andG. A. Rudenko 


of the Moskovakiy gosudaratvennyy universitet (Moscow State University) 

for determining the IR spectra of di-n-propoxy titanium oxide samples. 

N. A. Chumayeavakiy is thanked for taking the IR spectra of the remaining 

Compounds, which was done at the laboratorya akad. I. ¥. Obreimova 

(Laboratory of Academician I. Y¥. Obreimov) of the authora' association. 

There are 5 figures and € referenses: | 5. Soviet-bloc and 3 non-Soviet--- -- - - 
~~ bloc. -The referance to the English-language publication reads as followas 

A. Jamancto, S. Kambara, J. Amer. Chem. Soo. 719, 4344, 1957. 

ASSOCIATION: Institut elementoorganioheskikh soyedinenty Akademii nauk 
SSSR (Inatitute of Elemental-organic Compounds, Acadeny of 
Sciences USSR) 


SUBMITTED: January 8, 1960 X 
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* et "3/o62/62/c00/o08/o13/o16 
B101/B180 od 
AUTHORS; Nesmeyanov, A» No, Nogina, O. Ve» and Dubovitakiy, V+ As. 
gypsy —Dete_on the titantun =, eyole ansedi styl 16 ae oe 
C,H T1( OCH) and (CoH, Bs paces : 


« 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khiwicheskikh ! 
nauk, noe 8, 1962, 1481-1483 


EXT the method of A. K. Fischer, G. Wilkinson (5. Inorg. an 
ne ea 149, (1956)) the ionic nature of the Ti bond in oe 
compounds was checked by reaction with FeCl or Fe sable pitas ’ 
in argon atmosphere, and tetrahydrofuran solvent at 65°C. H . / 


(1) no ferrocene is formed from (CoH, )-TLCLo» (C,H, ),T1(CgH,) oe CH.TACL 
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: 3/062/62/000/008/013/016 
Data on the titanium ~ ... B101/B180 “3 
~~~ (synthesized for the first time, report printing). Sy eee 
formed from CoHeTi( OCH), and (c,8,),4 OCOCH, ) 3) the ionio nature 
of the bond in CoH,T4(OC,E,), and (C,H, ),t4(0cocH,), was further 


denonatrated by ‘the ease with which these compounds hydrolyze in the pre- | . 
sence of water at 60-80°C. (4) The compound C,HeTA(0C,H,) C1 was [ : 
\ 


synthesized for the first time by reaction between CH,COCL and ; is 
CeHeTi(OCQH,) 54 bop. 113-114°C/0.5 oa He, n° 1.5812, a° 1.2253. There 
are 2 tables. 


ASSOCIATION: Inatitut elenentoorganicheskikh soyedineniy Akademii nauk 
SSSR (Inetitute of Elemental Organic Compounds of the 
Agadeny ef Geiences Vasa) 


SUBNITTED; February 17, 1962 
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NESMEYANOV, A, HM, MOGINA, O, V,) DUBOVITSKIT, V. A, 
nner mre meme 
Alkylation of bis-(cyclopentadienyl) titanium dichlcride ty 
means of acety] chloride. Isv, AN SSSR Otd. khim. nauk no.123 
2254-2255 B '42, (MIRA 16:1) 
1, Institut elementoorganicheskikh soyedineniy AN SSSR, 


(Titanium eompounds) (Acetyl chloride) 
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RESMEYANOV, A.N.y NOGINA, O.¥.3 SURIKOVA, T.P.; DUBOVITSRIY, V.A, 


Preliminary report om the alkylation of bis(cyclopentadieny]) titentum 
dichloride is erroneous. Izv, AN SSSR. Ser.khim. no.921699 $ 


1. Institut elementoorganicheskikh soyodineniy AN SSSR, 
(Titanium compounds) (Cyclopentadiene) 
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DYORYANTSEVA, 0.0.5 SHEYNTER, Yu.N.j NESMEYANOV, A.N., akademiky NOGINA, 0.¥.3 
LAZAREVA, NoAog DUBOVITSKIY, V.A- 
Pern menmeinne 


Infrared spectra of some cyolopentadienyl compounda of titanium. 
Dokl. AN SSSR 141 no, 32603-6806 Kr '65, (MRA 2814) 


1, Institut elementoorganicheskikh soyedineniy AN SSSR i Institut 
khinli prircdnykh soyedineniy AN SSSR. 
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NESMEYANOV, A.N., akacaniky DUBOVITSKIY, V.A.; NOGINA, 0.V.g BOCKRARBV, V.N. 


Mass spectra of some nicnocyclopentadisenyl derivatives of titaniun, 
Dokl, AN SSSR 165 no,1:125-126 N '65, 
(MIRA 18210) 


1, Institut elementoorganicheskikh soyedineniy AN SSSR i Institut 
khimii prirodnykh soyedineniy AN SSSR. 
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“Pace “NR: AP 60 32260 


| An increase in the wall surface area of the reaction vessel by insertion of capilleries’. 
; into the reaction chamber increased the initial pressure rise at a rate increasing uth]. .- 
tine (see Pig. 1). The maximum pressure rise rate for all three isomers occured at 
30-50% decomposition, at which point the degree of autoacceleration (defined as the 
| ratio maximum rate/initial pa, sprite 5—6. The total amount of gas formed on decomposi 
tion was 3.2 mol for the ortho isomer and about 3 mol for the meta and para isomers : 
{ mol dinitrobenzene, An increase in the dinitrobensene vapor concentration within the |. 
| range 50—600 mm Hg increased the initial and the maximm rate substantially and cased)’; ~ 
| the pt) arve to asame a saturation character eee Fig.l). However, the role of the wall 
' Yeaction in the absence of capillaries apparently was not so great as to markedly © 
| change the homogeneous decomposition kinetics. Thus a 10—20-fold increase in the 
| wall surface area caused only a 4—6-fold increase in the initial decomposition 
rate of the ortho and para isomers. The effect of temperature on the initial 
decomposition rate of the three isomers was studied under conditions which virtually 
| exclude reaction at the wall. ‘The closeness of the activation energies found “or 
| the three isomers suggested that their decomposition mechanism is the sam; it 
apparently consists of the rupture of the C-NQ2 bond. ‘ The initial decomposition rate 
at 350C of the ortho isomer wes 6—7 times a3 high as that of the meta end para 
isomers, which decompose at almost the same rate. The corresponding preexponential 
|factor in the Arrhenius equation were 10!"+§ anit 103-9 ana 1013-5 gecm!, respective 
The paper vas presented by Academicien N. N. Semenov, 7 Jen 66. Orig. art. 
has: 4 figures endl table. [(WA-68] 
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ACC NR 495032280 and aia | ‘ 
+ ‘ 
: 
~ jFig. 1. Effect of concentration on the gas phase | - 
* decomposition of o-dinitrobenzene at 340¢ 
* ta = Gas evolution versus time; b — gas 


Yevolution rate versus time; c ~ initial reaction 
rate versus initial concentration, Nuzbers on. 
, curves indicate initial pressure in mmHg. In the 

eriment indicated with symbol (X) wall surface; 


ie . . beam 

See \erea was increased 10—20-fold by insertion of b 
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